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CDMS Vs. Xenon  

gammas

betas

neutrons

•  Cryogenic detectors have much more background discrimination power. 
•  Xenon detector backgrounds will depend on high material purity, self-
shielding in a large, homogeneous volume. 



6 



7 

Background Discrimination in Liquid Argon 
•  Two independent discrimination parameters. 
•  Better than cryogenic detectors if there are enough photons 
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12 10/26/07 S. Pordes, Fermilab 
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Fermilab Liquid Argon Detector Infrastructure  
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DARK MATTER 

NEUTRINOS 
=> Project X, DUSEL 
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Argon Dark Matter at Fermilab 
•  Low-background ion chamber for  39Ar measurement. 
–  Running prototype has demonstrated required threshold. 
–  High-pressure, low background chamber in progress. 
–  Would like to start screening samples this summer. 

•  Collaboration with Princeton and Temple on 20-kg 
prototype. 
–  Fermilab to supply “conventional” TPC components and 
electronics 
•  High voltage feedthroughs, grids, purity monitors. 
•  Digitizers based on existing Fermilab ESECON boards. 

–  Goal: demonstrate charge and light collection at required 
level for full-scale physics device. 

•  DUSEL Proposal for 5-ton detector 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Fermilab Ion Chamber for 39Ar measurement 
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•  Prototype: 1 liter of gas at 8 bar     
(15 grams argon) 
•  Operation up to 7000 V 
•  Final chamber will be ~2 liters   at 
180 bar (500 grams) 
•  Radiation shielding similar to CDMS 
should allow measurement at 
concentration of 10-3 of atmospheric 
argon rate. 
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20-kg Prototype Design 
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Who Will Do The Work? 
•  The field is growing rapidly at Fermilab, as it is elsewhere.  
•  We can attract the people needed to do these projects because: 

1.   The science is important and exciting. 
2.   The needs of the projects are well-matched to the Fermilab  skill set. 
3.   Projects have short time lines and unusual room for individual 

initiative compared to the other things the lab is doing. 

COUPP 
Steve Brice 
Dan Broemmelsiek 
Peter Cooper 
Mike Crisler 
Martin Hu 
Erik Ramberg 
Andrew 
Sonnenschein 
Bob Tschirhart 

CDMS 
Dan Bauer 
Fritz Dejongh 
Jeter Hall 
Lauren Hsu 
Erik Ramberg 
Jonghee Yoo 

Argon 
Jeff Martoff (Temple U., on 
sabbatical @ FANL 2009) 
Steve Brice 
Aaron Chou 
Jeter Hall 
Stephen Pordes 
Andrew Sonnenschein 
Pierre Gratia (U. Chicago) 

CCDs 
Juan Estrada 
Ben Kilminster 
Erik Ramberg 
Andrew 
Sonnenschein 

Dark Matter Detection: 
Total 17 scientists, 4+ projects, ~ 10 FTE scientists in 2009 



DUSEL Dark Matter S4 Proposals 

Technology Experiment Target Mass 
(T) 

Cost 
(M$) 

Low temperature 
Ionization/Phonon 

GEODM Germanium 1.5 50 

Bubble Chamber COUPP Fluorine, 
Iodine 

n* 0.5 n*0.5 

Liquid Argon/Neon 
Scintillator 

CLEAN-40T Argon 
Neon 

40 40 

Dual Phase TPC LZ20 Xenon 20? 100? 

MAX Argon 
Xenon 

5 
2 

17 
18 

Gas TPC DRIFT Fluorine 
Sulfur 

1 60 

RED = Fermilab scientists involved 


